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Description 

Field of the Invention 

[0001] The present Invention is directed to a waterjet 5 
edge trimming apparatus for trimming the edge from a 
moving web in a papermaking machine. More specifi- 
cally, the present invention is directed to a water jet edge 
trimmer system for trimming coated paper. 

10 

Background of the Invention 

[0002] tn the papermaking Industry certain applica- 
tions require edge trimming of the paper web during web 
travel In the papermaking machine. One such applfea- 
tion occurs in the manufacture of coated paper. Coating 
can be done M on-machlne" or "off-machine". Coating on- 
machine means that the paper Is made in the normal 
fashion and an additional coating station is provided 
such that the paper is coated as it travels In the paper- & 
making process. 

[0003] During the coating process the "raw stock" pa- 
per Is coated across the width of the web except for the 
edges of the paper where a trim of appro*. 7,6 to 12,7 
mm (0.5 to 3 inches) of the paper web is not coated. S5 
Both sides of the paper web may be coated with plastic 
or paint products which can make up a significant part 
of the paper weight. The un coated edges must be 
trimmed off before processing the paper further, such 
processing involving calendering or supercalendering, so 
for example. This trimming step Is typically done by 
means of a mating pair of rotary slitting knives. Slitting 
knives, or "slitters" are used to trim paper edges after 
the coating station thereby removing unooated edges of 
the paper from the traveling web. Slitters are also em- 35 
ployed upstream of the coating station to cut the paper 
web prior to coating preventing cracked edges from en- 
tering the coater because coating of cracked edges 
leads to further complications, 

[0004] There are disadvantages associated with the 40 
use of knives. Knives require high maintenance due to 
- abrasive wear of the coaling filler material, i.e. calcium 
carbonate or titanium dioxide. Further, slitter knivos 
have a tendency to separate (Jamming) when flying 
splices of overlapping paper sections Joined together by 43 
tape having triple the basis weight pass by the knife slit- 
ters. Jamming leads to paper breaks. Also, slitter knives 
are very sensitive to paper wrinkles that enter the slitting 
zone resulting in edge tearing of the paper Further, it is 
very difficult to enter the running paper web into the so 
paired slitter knives without crimping the edge which can 
laad to web breaking. 

[0005] For the above stated reasons, It is Standard 
practice in the paper making Industry to avoid cutting 
the trim on the on-maehlne coater, because one paper 55 
break may coat up to $8000 in lost production time. To 
avoid the potential hazards associated with on-machine 
trimming, trimming Is usually done off-machine on a re- 
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reeler machine which is a separate machine used to un- 
reel, edge trim and re-reel the paper web. Such a re- 
reeler operation requires significant labour costs to op- 
erate in addition to the capital costs of purchasing such 
a machine. Clearly, on-machine trimming of the edge of 
the paper web during the coating section of the machine 
would be the preferred choice of manufacture if the risks 
associated with web breakage by edge trimming after 
the coating station could bo avoided or reduced. 
[0006] If a water jot could be used to trim the edge of 
the coated paper, then the disadvantages associated 
with the use of rotary knives in the on-machine edge 
trimming would be avoided. The pressure of the water 
Jet Is sufficients cut through flying splices of triple basis 
weight on the coated paper Further, changes in tension 
which can causa paper wrinkling have no apparent ef- 
fect on the water jet cutting ability to provide a clean cut 
without tearing. 

[0007] While It is known to use water jets to cut a pa* 
per web, the general teaching in the art Is to cut the web 
with the water jet impinging the web surface in a direc- 
tion normal to the web surface to maximize the cutting 
efficiency of the waterjet. However, when this teaching 
was applied by the applicant to coated paper webs, 
some disturbing problems were experienced which ad- 
versoly affected the cutting performance of thewater jet. 
[0008] One problem experienced with using such a 
normal directed water jet to effect trimming of the coated 
paper is backsplash. It should be understood that the 
water jet pressure and nozzle orifice can be chosen 
such that the water jet Impinges the paper web at 
speeds in excess ol 2000 foot/second or about 615 me- 
ters/second. The energy of this impact transforms the 
fluid into a gaseous state. This represents expansion in 
volume in the order of 1 250 times. Consequently the gas 
stream formed by the waterjet impinging the web results 
in a cloud of fumes when the paper Is of sufficient weight 
and thickness to backsplash minute portions of the wa- 
ter jet spray. The fumes and atomized paper particles 
backsplash towards the nozzle head of the water jot 
The coaling mass on the paper which contains calcium 
carbonate is splashed from the cutting surface back to 
the nozzle head and is also sprayed on other parts of 
the paper. During use, the fine particles of calcium lump 
together to form and build up extending down from the 
nozzle to the surface of the paper in a gummy "stalacito" 
type of deposit. Eventually this N etaiactlte M type of de- 
posit breaks off in a lump and travels on the boundary 
Jayer of the good paper weh to the wind up station where 
the tumped particles are glued to the next layer of paper. 
Upon un-wlndlng, the glued together layers are ripped 
at the edge leading to complete web breaks across the 
paper wob. Clearly, this will result In down time to re- 
splice and feed the tail of mo paper web through the 
machine. Furthermore, splattering of the calcium depos- 
its on the boundary edge of the coaled paper deterio- 
rates paper quality, 

[0009] The use of water jots to perform slitting, tail cut- 
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ting and trimming has boon disclosQd in the patent liter- 
ature, but there is no disclosure as to how to use the 
water Jets to cut an "unfriendly"* paper web such as coat- 
ed paper during on-machine operation. For example, U. 
5. patent 3,996,825 Issued December 14, 1976 to * 
Rupert Terry discloses a water jot cutter for cutting and 
trimming a web. A first water jet impinges the web from 
below the web at a normal angle of 90° to the plane of 
the web. A second water jet Impinges the web from' 
above the web at the same point as the lower water Jet io 
Impinges the web. The upper or second water jet is an- 
gled relative to The vertical axis or axis normal to the 
plane of the web to direct the second water jet towards 
the outside edge of the paper web such that the water 
jet forces the cut web edge away from the existing web '5 
to the outside Of the cutting station. The patent teaches 
that various angles relative to the vertical can be used 
by the second water |et as long as the jet is omitted dl* 
rectly downwardly and toward the outside edge, A suit- 
able angle is typically about 45 degrees. Such a trimmer 
would not work in cutting coated paper because splash- 
ing from each water Jet onto the other water jet is subject 
to the problems associated with the above noted trim- 
ming of coated paper on-machine. 

[0010] U.S. patent 5,068,513 issued November 26, & 
1991 to Donald Gangemi teaches a water jet cutter that 
is used with a laser as a slitter In one embodiment, the 
water jet cutter is angled rearward ty or upstream With 
respect to the direction of web travel. However, the pat^ 
ent teaches that the relative orientation of the water jet 30 
nozzle and the laser is not deemed to be of critical im- 
portance so long as the water jet nozzle and the laser 
are focused at the same general spot on the traveling 
web. Also, DE patent application 4,218,272 laid open 
October 29, 1992 fn the name of J.M. Voith GmbH dis- ss 
closes the use of either rotary cutters, water jets or la- 
sers to cut a tail in a paper by angling the resultant cut 
with a vector component in opposing direction to the di- 
rection of web travel and In a second direction into the 
center of the web away from the edge of the web. Again 40 
these patents are not concerned with backsplash and 
would be subject to waste deposit build upon the nozzle 
heads and laser heads. 

[0011] Document; WOA-97-11814, which Is regard- 
ed to describe the closest prior art, discloses a water jet 45 
edge trimming station for trimming an edge of a traveling 
paper web in a papermaklng machine, comprising a wa- 
ter Jet apparatus supported above said web for directing 
a water Jet towards a point of Impingement against said 
web to cut through said web and form an edge trim piece so 
separate from said web. The water Jet forming effluent 
by-products as It cuts the web. A support table posi- 
tioned below tho water Jet and over which at least an 
edge portion of the web travels. The support table in- 
cludes a cutting station having a cutting surface made ss 
oi or coated with a strong material for withstanding cut- 
ting and wear associated with the papier striking the cut- 
ting surface. The cutting station Includes a water jet re- 
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carving aperture extending from tha cutting surface 
through the cutting station and positioned directly below 
the point of Impingement of the water jet through which 
passes the water jet after cutting through the web. An 
apparatus directs a forceable blast between the web 
and cutting surface for creating a negative pressure di- 
rected forward and to the edge of the cutting surface to 
compensate for braking forces of the water jot and 
adapted to suck dusts and water mist off the cutting 
point. A trim removal chute is provided for guiding the 
edge trim piece away form the web. The trim removal 
chute also receives the effluents. 
[0012] While prior art water jet cutters for use In tail 
cutting, slitting and to a lesser extent trimming are 
known In the paper making Industry, none of these pat- 
ents addresses the problems associated with back- 
splash and the effects of backsplash on clotting the noz- 
zle and effecting paper quality as a result of cutting 
through coated paper on-machine. There is a need for 
a water jet edge trimming systom whicti is not subject 
to the disadvantages associated with the knife edge 
trimmers of the prior art. 

SUMMARY OF THE iNVENTjON 

[0013] The present Invention, which is defined by 
claim 1 , is directed to a water jet cutting apparatus that 
Is not subject to the problems associated with back- 
spFash while trimming the edges of paper on^machlne. 
While the present invention finds particular advantage 
In cutting coated paper on-machlne, aspects of the 
present Invention may find application in cutting and 
trimming other grades cf paper web including webs of 
considerably less basis weight such as tissue paper 
where rswettlng and redepositing of fines during trim- 
ming can causa deposit problems. 
[001 4] in accordance with the present Invention a wa- 
ter Jet edge trimming station is provided for trimming the 
edge of atravellng web in a papermaking machine. The 
edge trimming station has a first novel characterizing 
feature by the manner in which effluent by-products as- 
sociated with cutting the web are drawn below the cut- 
Ung surface of the wob to reduce backsplash and the 
manner in which a cutting station is constructed to with- 
stand wear associated with paper striking the cutting 
station. 

[0015] In accordance with a second novel character- 
izing feature of the present Invention the water jet used 
to cut the paper is angled relative to the direction of pa- 
per web travel and the outside edge of the paper web 
travel. By angling of the water jet relative to the direction 
of paper web travel, and In particular the downstream 
direction. It is meant that the water jet may face down- 
stream in the direction of web travel and the waterjet 
cuts at an Impact angle which in theory is the same as 
the exiting angle, but in practice the exiting angle is 
slightly less than Impact angle when the jet is facing 
downstream due to the downstream speed of the 
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traveling web. The relative angling of the water jet la 
done with respect to a the vertical or normal axle passing 
through a plane of the web and the side edgo of the WQQ 
to reduce backsplash of effluent by-products onto the 
water Jot nozzle. 

[0016] In accordance with an embodiment of the 
present invention the construction of the water Jet cutting 
apparatus of the present Invention has positive air pres- 
sure chamber surrounding the nozzle head of the water 
Jet to maintain air flow over the nozzle head acting to 
drive away effluent deposits adversely affecting nozzle 
head performance. 

[00171 By using a nogativo pressure or vacuum to 
draw effluent by-products through the effluent receiving 
vacuum assisted aperture in the cutting station, the ef- 
fluent byproducts can be removed from the papermak- 
Jng machine. Backsplash onto trio traveling web and 
nozzle head Is diminished resulting in improved contin- 
ued water jet cutting performance and paper quality. 
[001 ft] Trie hardened cutting surface preferably con> 
prises a ceramic shoe mounted raised above the sup- 
port table by about 1 to 4 mm. The effluent receiving 
aperture is located in the cBramic shoo. By raising the 
ceramic shoe or platform above the remainder or the 
cutting station, then only the ceramic shoe is exposed 
to wear. The use of a ceramic shoe improves longevity 
of the cutting station. Any suitable material can bo used 
that can withstand the wear and cutting associated with 
the paper striking this surface and in particular over the 
vacuum assisted aperture, In the preferred embodi- 
ment, there is a cut out section on the bottom surface of 
the ceramic shoe adjacent the effluent receiving. The 
purpose of using a cut out section is to reduce the depth 
of the effluent receiving aperture and land area in the 
aperture struck by the water jet and paper so as to pre- 
vent buildup of effluents in the downstream land area of 
the aperture. 

[0019] The negative pressure apparatus of the cutting 
station preferably includes a draft tube extending from 
the effluent receiving aperture Into the cutting station. 
The cutting station includes a chamber into which the 
draft tube partially extends to define an outer passage 
surrounding the draft tube. The chamber includes a wa- 
ter inlet and an air Infet adjacent the hardened cutting 
surface which permit the introduction of water and air 
into the outer passage surrounding the draft tube and 
extending into the cutting station. The cutting station fur^ 
ther includes a mixing zone located below the draft tube 
and the outer passage for mixing the air and water from 
the outer passage and effluent by-products from the 
draft tube. 

[0020] It Is envisaged that the effluent receiving aper- 
ture is located a predetermined distance upstream of a 
downstream end of the cutting station so as to prevent 
buildup of effluent by-products on the hardened surface 
of the cutting station downstream of the effluent receiv- 
ing aperture. By maintaining this distance relatively 
short, any effluent by-products that are not exhausted 
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through the effluent receiving aperture have a relatively 
short area to buildup gummy deposits which could ad- 
here to the hardened surface of the cutting station. In 
accordance with the present Invention the prodeter- 
s mined distance is in the rango of 5 to 50 mm and pref- 
erably about 40 mm. 

[0021] in the preferred embodiment, the support ta- 
ble, on which the raised cutting station is mountod in- 
cludes two platforms. A first raised platform extends 

10 from the cutting station downstream for supporting the 
traveling web. A second platform stepped down relative 
to, or lower than, the first platform also extends from the 
cutting station downstream for supporting the edge trim 
piece separated from the web. By having the second 

16 platform positioned balow the first raised platform, sep- 
aration of the edge trim piece from the continuing 
traveling web fs facilitated. Furthermore, in the preferred 
embodiment, an elongated slotted aperture Is provided 
between iho first and second platforms. The purpose of 

2° a Slotted aperture IS to provide an unsupported section 
in the web travel for the wet edges of the continuing 
traveling web and tho traveling edge trim piece. It is be- 
lieved that the open elongated slotted aperture allows 
the unsupported edges to dry and any effluent by-prod- 

25 uct carried by tho wot edges does not find a surface 
against which effluent by-products can buildup ultimate- 
ly effecting paper quality and the trimming function. 
[0022] In accordance with a preferred aspect of the 
present Invention, the trim chute is attached to the sup- 
30 port tabfe. It should be understood that In an alternative 
embodiment, the trim chute may be located further 
downstream separated from the support table, in such 
an embodiment, it is possible to separate the edge trim 
piece by means of air jets which also act to guide the 

35 edge trim piece to the destination trim chute. 

[0023] In accordance with an embodiment of the 
present invention there is provided a water jet edge trim- 
ming station for trimming an edge of a web in a paper 
machine where the web traveling past the station is rel- 

40 abvoly flat defining a web plane. The water Jet edge trim- 
ming station includes a water jet apparatus having a 
nozzle supported in spaced relation from the web pfane 
for emitting a water jet along a water jet axis towards a 
point of Impingement against tho web to cut through the 

45 W eb and form an edge trim piece separate from the web. 
The water jet forms effluent by-producte as the water jet 
cuts the web. The embodiment is characterized by said 
water jet axis having a first orientation offset by a first 
predetermined angle relative to a normal axis extending 

so at a right angle out of the web plane from tho point of 
impingement such that the first orientation of the water 
jet directs the waterjat In a first direction relative to web 
surface travel to reduce backsplash of effluent by-prod- 
ucts onto the nozzle. The water jet axis has a second 

W orientation rotated by a second predetermined angle 
about tho normal axis from a line extending parallel to 
the direction of web travel passing through the point of 
Impingement, whereby the water Jot is directed towards 
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the edge trim piece causing effluent by-products to 
move towards the edge trim piece and away from the 
web to reduce backsplaeh onto the nozzle and the web. 
[0024] The first predetermined angle may be In the 
range of 1 5° to 45° and Is preferably about 22° from the s 
vertical. 

[0025] The second predetermined angle may be in 
the range of 5° to 135*. The preferred range for the sec- 
ond predetermined angle is In the range of to 89° and 
the water jet is directed generally in a downstream dl- t0 
rectlon. The preferred second predetermined angle is 
about 30*. AjtematJvely. the range of the second prede- 
termined angle l& between 91° to 1 35° and the water Jet 
is directed in an upstream direction- When directed In 
an upstream direction, the first predetermined angle is is 
to be chosen to cause the effluent by-products to move 
laterally towards the edge of the web without being 
blown back by boundary layer windage associated with 
the traveling web. 

[0026] It Isfurthercontemplatedto position tho nozzle 20 
of the water jet within a predetermined distance from the 
traveling web to maintain a laminar jet of water to cut 
the web. Preferably, this distance is about 12 mm from 
the web. 

[0027] It Is also contemplated to include in the water S3 
jet station an auxiliary air nozzle positioned immediately 
upstream and laterally from the waterjet for directing an 
air stream down on an edge of the traveling web to move 
the edge trim piece away from the traveling web and to 
further direct effluent by-products away from the & 
traveling wet}. 

[D02B] In accordance with an embodiment of the 
present invention there is provided a waterjet apparatus 
for use In an edge trimming station for trimming an edge 
trim piece from a traveling web in a papermaking ma- Ss 
chine which produces effluent by-products during trim- 
ming. The waterjet Includes a waterjet nozzle head hav- 
ing a water Inlet tube and a nozzle having an outlet ori- 
fice through which a waterjet Is emitted. The embodi- 
ment Is characterized by an enlarged nozzle head hous- 40 
Ing being attached to the water jot nozzle head 10 define 
a chamber surrounding at least a portion of the water jet 
nozzle head. The enlarged nozzle head housing has a 
front surface spaced from and surrounding the nozzle 
to define an air outlet passage around the nozzle. The 
enlarged nozzle head housing Includes an air inlet 
through which pressurized air enters the chamber and 
Flows towards and out of the air outlet passage to coun- 
teract backsplash of the effluent by-products. 
[0029] The enlarged nozzle head housing is prefers- so 
bly curved to guide the traveling web under the front sur- 
face to the waterjet emitted from the outlet orifice. Ad- 
ditionally, an auxiliary air nozzle can extend around the 
outer surface of the front surface to direct an air stream 
across the wob to the outside of the wob direct effluent » 
by-products away from the nozzle head and traveling 
web towards the edge trimmed. Preferably, the outlet 
orifice extends forward of the front BUrface of the en- 
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iarged nozzJe head housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] For a better understanding of the present in- 
vention reference may be had to the accompanying di- 
agrammatic drawings in which: 

Figure 1 Is a side-elevation view of a portion of a 
coating section In a paper making machine showing 
tho positioning of the trimming station downstream 
from the coating station; 

Figure 2 Is a plan vibw of the traveling web of paper 
showing the relative positioning of the waterjet and 
cutting table to the traveling web; 
Figure 3 is a side sectional view taken along section 
line ill-Ill in Figure 2, which section line extends 
along a line rotated about the normal axis and is 
bent at the point of impingement to extend along the 

cut edge of the paper, showing the cutting action of 
the waterjet and the relative positioning of the cut- 
ting table below the surface of the web; 
Figure 4 is a three dimensional illustrative view of 
the water Jet axis relative to the point of Impinge- 
ment on the paper web; end, 

Figure § is an enlarged view of the cutting station 
and support table as shown in Figure 3, 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0031] Roforrlng to Figure 1 there Is shown a coating 
section 1 0 of a paper making machine. A waterjet edge 
trimming station or apparatus Is shown generally at 12. 
It should be understood that the coating process occurs 
upstream of the trimming station 1 2, While the preferred 
application for the present Invention Is in the coating 
section of a paper making machine, the waterjet trim- 
ming station 12 may be located in any portion of a pa- 
permaking machine that requires edge trimming. Fur- 
thermore, tho present invention lends Itself to applica- 
tions where pronounced or large amounts of backsplash 
occur due to the waterjet cutting through heavier grades 
of paper and/or coated paper. 
[0032] In Figure 1 the web or paper web 1 4 is shown 
passing through water jet trimming station 1 2. Typically, 
web 14 is threaded first by rope(s) 16. To permit access 
to the web 14 at the edge trimming station 12, a sepa- 
rator sheave 1 6 lifts the rope(s) 1 6 from tho web 14 at 
first sheave 20. The ropes 16 pass over roller 22 and 
again meet the web 14. 

[0033] The trimming station 1 2 is supported on a base 
21 and a movable carriage 26. The movable carriage 26 
moves back and forth in a direction across the width of 
the web 14 to allow an initial edge cut into the wob 14 
and subaeq uent slitting or edge trimming of the web 14. 
Carriage 2fi carries the support table 78 for the cutting 
station 13. 

[0034] Above the web 1 4, tho trimming station 1 2 In- 
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eludes a water jet cutter 2S having a mushroom shaped 
head 30. The water jet cutter 2d is supported above tha 
web by an aim 3B connected to the carriage 26. An op- 
erator guard 32 Is provided for safety covering the water 
jet 48. The water jet 48 is fed water from conduit 7. Con- s 
duit 7 is connected to a controlled valve generally shown 
at 36. 

[0035] In accordance with one embodiment of tha 
present Invention the angulation of the water jet axis 4B 
to reduce backsplash Is now described, While Figures to 
3 and 5 show the water jet axis 48 being oriented by a 
firaL predetermined angle 62 and Flgu re 2 shows the wa- 
ter jet axis 48 being oriented by a second predetermined 
angle 58, Figure 3 Is tho best illustration showing the 
moans for obtaining the first, and in Figu re 2, for the sec- f 3 
ond predetermined angles and Figure 4 Is the bast illus- 
tration to describe tho orientation of tho water jot axis 48. 
[0036] In Figure 3, the water jet cutter 28 includes a 
water jot nozzle body 33 through which the conduit or 
water inlot 7 is connected. At the other end of water Jet so 
nozzle body 33 Is connected a jet nozzle retaining nut 
45. The jet nozzle retaining nut 45 hae art outlet Orifice 
46 through which a laminar water jet is emitted along 
water jet axis 48. The means for obtaining the angle ori- 
entation of water jet axis comprises angular bracket 40 zs 
surrounding the nozzle body 33 and connected by ad- 
justment screw 42 to pin 44. Pin 44 Is pjvotally connect- 
ed to carry support plate 38 to carriage support plate 36 
of the trimming station 12. The pivot axis 44 allows ad- 
justment of water Jet axis 48 by the second predator- 30 
mined angle. The pivot screw 42 allows the water jet 
cutter 28 to be secured In place at the first predeter- 
mined angle and also adjustable sideways by 3lot 200. 
[0037] Referring to Figures 2 to 5 , and particularly Fig- 
u re 4, the orientation of the water jet axis 48 is described ss 
relativo to the first and second predetermined angles 62 
and 58, respectively. The direction of web 14 travel is 
shown generally by arrow SO. The cross-direction of car- 
riage travel is shown by arrow 49. The arrows 49 and 
50 define a relatively flat web plane passing by the trim- 40 
mlng station. The water Jet axis 48 Is directed at web 14 
and cuts through web 1 4 at point of impingement 52. As 
the water jet cuts through the web It produces an edge 
trim piece 54 that is separated from tho remainder of tho 
web 14 continuing on its downstream travel of arrow 50. *s 
The edge trim piece 54 moves past trimming station 1 2 
and into trim chute 56. The trim chute £6 is attached to 
tho side of trimming station 12. 

[0038] The orientation of tho water jet axis 48 is shown 
angled by first predetermined angle €2 relative to norma! so 
axis 61 . Normal axis 61 is defined as a line extending at 
a right angle out of the wab plane through point of im- 
pingement 52. This normal axis may be referred to as a 
vertical axis when the web plane is running horizontally 
past the trimming station 12. In the preferred embodl- « 
ment of Figure 4, the first predetermined angle 62 is 
shown to be about 22°. This angle may vary between 
5* and 45". In Figure 4 a broken line 57 extends parallel 
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to the web travel 50 and edge of the web 55 upstream 
ofthopoint of Impingement 52. Broken lineS7 is shown 
to pass through point of Impingement 52 and lie on the 
web plane. The second predetermined angle 5B is 
shown to be rotated about normal axis 61 from line 57. 
The second predetermined angle may lie in the range 
of 5* to 135* and In the preferred embodiment shown Is 
about 30° . This results In a generally downstream and 
cross-stream direction of angulation of water jet 48. For 
Illustrative purposes, the angular rotation of water Jot ax- 
Is 48 about normal axis 61 on the web* plane is shown 
by broken line 59, Ateo, for illustrative purposes broken 
line 63 extending parallel to axis 61 Is shown. 
[0039] By so orienting the water jet axis 48. back- 
splash associated with the water jet splashing back onto 
the water jot nozzle and web 14 continuing to travel 
along arrow 50 is reduced. Further, the fog 60 (Figure 
3) formed by effluent by-products of minute particles of 
paper and water during cutting are directed away from 
the nozzle 45 towards tho edgo trim piece 54, and trim 
evacuation chute 56. 

[0040] Another embodiment of tho present invention 
relates to the construction of water jet cutter 28 as best 
shown In Flguro 3. In particular to protect the nozzle re- 
taining nut or head 45 and orifice 46 from buildup of sta- 
lactite, the water jet is provided with a mushroom 
shaped head or cap shown generally at 64. The mush- 
room head 64 form6 part of an enlarged nozzle head 
housing $6 attached with a base plate or flange 68 to 
the water jet nozzle body 33. Forward of the base plate 
68 is provided the mushroom front surface 64. The 
curved surface 64 has an annular aperture spaced from 
the nozzle head 46 defining an air outlet passage 70. 
The baso plato 68 and mushroom shaped front surface 
cover 64 together form a chamber 72. Pressurized air 
is communicated into chamber 72 through air inlet tub- 
ing 74. The pressunzed air entering chamber 72 exits 
the chamber 72 at air outlet passage 70 around the noz- 
zle head 45 causing a positive air How pressure away 
from the outlet oririce 46 of the water jet 48. This positive 
air flow pushes potential effluent by-products awayfrom 
the waterjet orifice 46 and nozzle head 45. Also located 
upstream and laterally of the water jet apparatus 28 is 
an additional air nozzlo 75 (Figure 2). Air nozzle 76 is 
connected to air supply 34 to blow additional air beside 
or across the cutting point of Impingement 52 to move 
fog 60 downstream and away from the stream from the 
water jot orifice 46. Further, nozzlo 75 directs the edge 
trim 54 immediately following the cut at the point of im- 
pingement 52 into the trim chute 56. 
[0041] The waterjet 48 maintains a laminar flow to cut 
through the paper web 14. In particular, when a flying 
splice passes beneath the waterjet cutting apparatus, 
this portion of tho web may havo throe times the basis 
weight of the web 14 normally passing beneath the cut- 
ting Jet. To ensure that a cut is maintained, the nozzle 
head of the water jet 4a is maintained at tha predeter- 
mined distance above the web 14 to maintain the faml- 
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nar flow of the water Jet. In accordance with the present 
invention, the outlet orifice 45 of the water jet cutter 2B 
is maintained about 12 mm from the web surface. As 
this is not a large distance and the effects of backsplash 
would result In limited operation of the water jet cutter 
2B prior to cleaning If it wara not for the features taught 
by tha present invention. Furthermore, within the oper- 
ating environment of the water jet trimmer, the nozzle 
orifice has a diameter in the range of 0.07 to 0.153 mm. 

Also, the water jet has pressures in the order of 16,000 
to 35,000 PSIG. This results in the weterjet hitting sur- 
face of the paper at speeds in excess of 615 meters/ 
second. 

[0042] Another aspect to the present Invention relates 
to the trimming station 12 as shown below the web 14 
in Figures 2,3 and 5. The trimming station 12 includes 
a support table 78 over which at least an edge portion 
77 of the web 14 travels. The portion of the trimming 
station 12 located below the web 14 performs a novel 
function in waterjet cutting. The purpose of the trimming 
station 12 below the web 14 Is to evacuate effluent by- 
products downwardly away from the point of cutting im- 
pingement 52. To accomplish this the trimming station 
12 further Includes a cutting station 13 mounted on a 
support table 78. The cutting station 13 has a hardened 
cutting surface 82. The surface 82 comprises a ceramic 
shoe mounted raised above the cutting station 13 of 
support table 78, it is also apparent from the drawings 
that the cutting station 13 has beveled or sloped edge 
79. Sloped edge 79 allows the paper web 14 to run up 
over the support table 78. The ceramic surface 62 also 
has bevelled edges and is sufficiently hard to better with- 
stand cutting and wear associated with the waterjet cut- 
tin g and abraslveness of coated paper. 
[0043] The ceramic shoe 82 Includes an effiuent re- 
ceiving aperture 84. The ceramic shoe has an undercut 
or cut out 83 (Figure 5) below the aperture 84 to mini- 
mize the amount of land area the jet is striking within the 
aperture. Because the effluent by-products contained in 
the waterjet have adhesive characteristics, the smaller 
the dopth of the aperture 84 the less build-up of residues 
can occur in the aperture resulting in exhausting of the 
effluent by-products below the web. At the same time 
the wear resistance of the shoe must be maintained. In 
the preferred embodiment, it has been found that tha 
depth of this aperture should be in the order of 2 Eo 4 
mm. Tne axis of the effluent receiving aperture 64 is 
preferably in alignment with trie waterjet axis 48. It 
should be understood that the aperture could be cone 
shaped with a conical wall of the aperture lying parallel 
to the waterjet axis 48. 

[0044] The cutting station 13 further includes a draft 
tube 88 connected in fluid flow communication with the 
effluent receiving aperture 84. The draft tube 88 extends 
approximately 75 to 100mm Into a mixing zone 90. The 
preferred extension of the draft tube is about 100mm. 
The mixing zone 90 is connected to exhaust or a nega- 
tive pressure apparatus 100(Figure 1). Pipe 92 sur- 



r0 583B1 12 

rounds the draft tube 88 and id spaced from the draft 
tube 8B. An outer passage 94 Is located between the 
pipe 92 and tha draft tube 88. Pipe 92 has an air inlet 
98 and a water inlet 96. An air control valve 85 controls 

s the volume of air drawn from the environment. Water 
valve a 7 controls flow of water into inlet 96; together the 
valves 85 and 87 control negative pressure or vacuum 
in the mixing zone 90. Due to the negative pressure, the 
water entering through water inlet 96, and air entering 

w through (nlet 08 cause the effluent by-products to be 
drawn through aperture 84 to be mixed In the mixing 
*one 90. This allows for a dilution of the effluents to fa- 
cilitate removal from the cutting station. The mixing zone 
90 Is connected to exhaust 100(Rgure 1) 

is [G045] By drawing effluent by-products Into the cutting 
station, the present invention diminishes the amount of 
fog or potential backsplash which would, otherwise re- 
main below web 14 and cutting tablo 78 and could result 
In uneven buildup of by-products effecting function or 

20 the edge trimmer. 

[0046J The aperture 84 at point of impingement 52 is 
located a distance 110 upstream from the downstream 
end 122 of the cutting station 13. This distance 110 fs 
about 40mm. By maintaining this distance relatively 

& short below Somm, there is an Insufficient surface length 
over which the web 14 and trim piece 54 travel thereby 
minimizing the surface area over which gummy deposits 
of affluent by-products can buildup creating a ridge of 
hardened material that can adversely effect the cutting 

30 performance of the waterjet Station. This buildup is the 

result of effluent by-products orbacksplash that remains 
below the surface of wep 14 and are not drawn into ap- 
erture 84. 

[0047] The cutting station 13 In addition to the raised 

ss ceramic shoe 82 Includes a first raised platform 1 28 ox- 
tending downstream of the cutting station 13, The sta- 
tion 1 3 further includes a lower initially or stepped down 
second platform 128. The platforms 128 and 1 28 are at 
the same height close to the ceramic shoe B2. Platform 

4P 128 curves and is offset below platform 126 in the direc- 
tion of web travel. Platforms 126 and 1 28 are separated 
by an elongated slotted aporturo 130. The purpose of 
the platform 126 is to temporarily support the traveling 
web 14 and the purpose of the second platform 126 is 

*5 to temporarily support the edge trim piece 54 prior to 
disposal in the trim chute 56. The raising of the first plat- 
form 126 relative to the second platform 128 provides 
for better separation of the edge trim piece 54 from the 
coated web 1 4. The elongated slotted aperture 130 pro- 

50 vides an open space between th o platforms 1 26 and 1 28 
over which the wet edges 132 and 134, respectively, of 
the cut web 14 and edge trim piece 54 are allowed to 
dry so that effluent by-products do not build up on a sur- 
face effecting paper quality and the trimming operation. 

55 [Q048] While the foregoing description has been 
mede In reference to the drawings and an "on-machine" 
coating section of a papermaking machine, K should be 
understood that various aspects otthc present invention 
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may find application in other parts of papermaking ma- 
chines as would be readily apparent to a man skilled in 
the art. 



Claims 

1 . A water Jet edge trimming station (1 2) for trimming 
an edge (54) of a traveling paper web (14) in a pa- 
permaking machine (1 o), comprising a water jei ap- 
paratus (£8) supported above said web (1 4) for di- 
recting a water jet (48) towards a point of impinge- 
ment (62) against said web (14) to cut through said 
web (1 4) and form an edge trim piece (54) separate 
from said web (14), and said water jet (4B) farming 
effluent by-producte as It cuts said web (14), a sup- 
port table (78) positioned below said water jot (48) 
and over which at least an edge portion (77) of said 
web (14) travels, said support table (76) includes a 
cutting station (13), 

said cutting station (13) including a hardened cut- 
ting surface (62) for withstanding cutting and wear 
associated with the paper (14) striking said cutting 

surface (&£), 

said cutting station (13) including an effluent receiv- 
ing aperture (84) extending from the cutting surface 
(82) through the cutting station (13) and positioned 
directly below the point of impingement (52) of said 
water jet (48) through which passes said water jet 
(48) after cutting through said web (14), 
an apparatus (1 00) mounted below the cutting sta- 
tion (13) for creating a negative pressure and sur- 
rounding the effluent receiving aperture (64) adapt- 
ed to draw said water jet (48) and said effluent by- 
products through said receiving aperture (84) to re- 
duce backsplash of effluent by-products, and 
a trim removal chute (56) separate and distinct from 
said negative pressure apparatus (100), said trim 
removal chute (56) being positioned adjacent and 
downstream of said support table (78) for guiding 
said edge trim piece (54) away from the web (14). 

2. The water jet edge trimming station (12) of claim 1 
further characterized by said support table (78) in- 
cluding a ceramic shoe having said hardened cut- 
ting surface (62) and said effluent receiving aper- 
ture (84). 

3. The water jet edge trimming station (12) of claim 1 
or 2 further characterized by said negative pres- 
sure apparatus (1 00) Including a draft tube (BB) ex- 
tending below the effluent receiving aperture (84). 

4. The water jet edge trimming station (12) of any of 
the claims 1 to 3 further characterized by said neg- 
ative pressure apparatus (100) comprising a vacu- 
um generating device (85, 87) in communication 
with said draft tube (88). 



5. The water jet edge trimming station ( 1 2) of claim 3 
further characterized by said cutting station (13) 
Including a chamber (90) into which said draft tube 
(B8) partially extends to define an outer passage 

s (94) surrounding the draft tube (38), said chamber 
(90) including a water inlet (96) and an air inlot (98) 
adjacent the hardened cutting surface (82) which 
permit the introduction of water and air into the an 
outer passage (94) surrounding the draft tube (88), 

w said cutting station (13) further Including a mixing 

zone (90) located below the draft tube (88) and the 
outer passage (94) for mixing the air and water from 
the outer passage (94) and effluent by-products 
from said draft tube (88). 

15 

6. The water let edge trimming station (1 2) of claim 5 
further characterized by said nagatlve pressure 
apparatus (100) including a vacuum generating de- 
vice (85, 87) connected to the lower end of said mix- 

20 ing station to assist in evacuating waste from said 
mixing zone (90) through an outlet pipe. 

7. The water Jet edge trimming station (1 2) of claim 5 
further characterized by the trim removal chute 

2* (56)attachod to the outside edge of the support ta- 
ble (78) for guiding said edge trim piece (54) away 
from the weD(i4). 

8. The water Jet edge trimming station (12) of any of 
$o the claims 1, 2 or 3 further characterized by the 

cutting station (13) Including a draft tube (88) ex- 
tending from the effluent receiving aperture (84) into 
a mixing zone (90). the cutting station (13) including 
a pipe surrounding the draft tube (88) to provide an 
35 outer passage (94) surrounding said draft tube (88), 
said pipe including an air inlet (98) and a watBr inlet 
(96), said negative pressure apparatus (100) In- 
cluding valve controllers associated with each of the 
air and water inlets (98, 96) which regulate flow of 
the air and water into said mixing 20 ne (90), the air 
and water flowing Into the mixing zone (90) mixing 
with the effluent by-products from the draft tube (88) 
to provide a waste that can be evacuated from said 
mixing zone (SO). 

45 

9. TJia water Jet edge trimming station (12) of any of 
the claims 1 to 8 further characterized by the water 
Jet (48) being angled relative to an axis (61 ) extend- 
ing through the point of impingement (52) and nor- 

so mal to a plane of the web (1 4). 

10. The water jet edge trimming station (12) of claim 9 
further characterized by the water Jet (48) being 
further angled towards the outside edge of the 
traveling web (14), 

11. TtiewaterJetedgetrlmmlngstation(12) ofdaim 10 
further characterized by the effluent receiving ap- 



25 



$0 



35 



40 



45 



8 



PAGE 1 2/28 * RCVD AT 2/9/2004 2:01:41 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):10-08 



FEB 09 2004 13:14 FR KC LEGRL DEPT 



920 721 0279 TO 91703B729306 P. 13/28 



15 



BP 0 870 563 B1 



16 



erture (B4) having an axis aligned with an axis along 
which the water let (48) Is emitted, 

1& The water Jet edge trimming station (12) of claim 1 
further characterized by the web (14) of paper be- 
ing coated prior to entering the trimming station 
(12). 

13. The water jet edge trimming station (12) of any of 
the Claims 1 to 3 further characterized by the efflu- 
ent receiving aperture (84) being located a prede- 
termined distance upstream of a downstream end 
of the cutting station (13) to reduces buildup of efflu- 
ent by-products on the hardened surface of the cut- 
ting station (13) downstream of the effluent receiv- 
ing aperture (B4). 

14. The water jet edge trimming station (12) of claim 13 
further characterized by said predetermined dis- 
tance being In the range of 5 to 50 mm. 

15. Tho water jet edge trimming station (12) of any of 
the claims 1 to 8 further characterized by said ef- 
fluent receiving aperture (84) having a predeter- 
mined depth permitting an effective vacuum to be 
drawn through said effluent receiving aperture (84) 
to effectively accept effluent by-products through 
the aperture diminishing the volume of effluent by- 
products available for backspiash. 

16. The water jet edge trimming station (12) of any of 
the claims 1 to 8 and 15 further characterized by 
said hardened surface (82) including a cut out (83) 
below the hardened surface (82) adjacent the efflu- 
ent receiving aperture (84) to control the predeter- 
mined depth. 

17. The water Jet edge trimming station (12) of claim 15 
further characterized by said predetermined depth 
being between about 2 to 4 mm, 

18. The water Jet edge trimming station (12) of any of 
the claims 1 to 8 further characterized by said sup- 
port table (78) including an elongated slotted aper- 
ture (130) extending from the cutting station (13) In 
the downstream direction of travel of said web (14) 
over which edges of the web (1 4) and the edge trim 
piece (54) travel unsupported, 

19. The water jet edge trimming station (12) of any of 
the claims 1 to 8 and 18 further characterized by 
said support table (78) Including a first platform 
(128) extending around and downstream from the 
cutting station (1 3) for supporting the traveling web 
(14) and a second platform (128) extending down- 
stream from said cutting station (13), said second 
platform (1 28) starting at the same height as the first 
platform (126) and curving downwardly below the 



first platform ( 1 28) in the direction of web ( 1 4) travel , 
said second platform (128) supporting said odgo 
trim piece (54) separated from said web (14), and 
said first platform (126) being raised and laterally 

5 separated from eald second platform (128) by said 
elongated slotted aperture (130). 

20. The water jet edge trimming station (12) of any of 
the claims 1 to 8 and 18 further characterized by 

fo said hardened material of said cutting station (13) 
being supported In a raised manner above said sup- 
port table (78), said support table (78) including a 
first platform (12B) extending downstream from the 
cutting station (13) below the raised hardened ma- 

15 terial for supporting tho traveling web (14) and a 
second platform (128) extending downstream from 
said cutting station (13) and positioned lower than 
the first platform (12S), said second platform (128) 
supporting said edge trim piece (54) separated from 

so said web (14), and eald first platform (126) being 
raised and laterally separated from said second 
platform (128) by said elongated slotted aperture. 

21 . The water jet edge trimming station (12) of claim 1 
25 wherein said station comprising the water jet appa- 
ratus (28) having a nozzle (46) supported in spaced 
relation from the web (1 4) plane for emitting the wa- 
ter jot (48) along a water Jet (46) axis towards the 
point Of impingement (52) against said web (14) and 

so further characterized by said water Jet (48) axis 
having a first orientation offset by a first predeter- 
mined angle (82) relative to a normal axis (61) ex- 
tending at a right angle out of the web (14) plana 
from said point of Impingement (52) such that the 

6 first orientation of said water jet (48) directs the wa- 
ter Jet (48) In a first direction relative to web (14) 
travel to reduce backspiash of effluent by-products 
onto said nozzle, and said water Jet axis having a 
second orientation rotated by a second predeter- 

40 mined angle (58) In the range or 5° to 135° about 
said normal axis (81) from a Rne extending parallel 
to tho direction of web (14) travel passing through 
the point of Impingement (52), whereby said water 
jet (48) Is directed towards the edge trim piece (54) 

43 causing effluent by-products to move towards said 
edge trim piece (54) and away from said web (14) 
to reduce backspiash onto safd nozzle and said web 
(14), 

so 22. The waterjet edge trimmer of claim 21 furtherchar- 
acterized by said first direction being one direction 
selected from the group consisting of a downstream 
direction of web (14) travel and an upstream direc- 
tion of web (14) travel. 

55 

23. Tha waterjet edge trimming station (1 2) of claim 21 
further characterized by the first predetermined 
angle (62) being in the range of 5* to 45°. 
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24. The water Jet edge trimming station (1 2) of claim 21 
further characterized by the first predetermined 
angle (62) being about 22*. 

25. The Water jet edge trimming station ( 1 2) of claim 23 s 
further characterized by said second predeter- 
mined angle (58) being in the range of 5* to 89° and 
tho water jot (48) is directed in a downstream direc- 
tion. 

10 

26. 7>i9 water jot edge trimming station (12) of claim 23 
further characterized by the second predeter- 
mined angle (58) being In the range of 91" to 135° 
and the water jet (48) is directed in an upstream dU 
roctioir 15 

27. The water Jet edge trimming station (1 2) of claim 24 
further character teed by the second predeter- 
mined anglo (58) boing about 30°. 

so 

28. The water jet edge trimming station (12) of dalm21 
further characterized by the nozzle (46) being 
maintained within a predetermined distance from 
the traveling web (14) to maintain a laminar jet of 
water to cut said web (1 4). 

29. The water jet edge trimming station (1 7) Of claim 28 2. 
further characterized by said predetermined dis- 
tance being about 12 mm from said web (14). 

30 

30. The water Jet trimming station (12) of claim 21 fur- 
ther characterized by an auxiliary air nozzle (75) 
positioned In the vicinity of the water jet (48) for di- 3. 
rooting an air stream downstream and towards an 

edge of the traveling web (1 4) to move the edge trim as 
piece (54) away from the traveling web (14) and to 
further direct effluent by-products away from the 
traveling web (14) and water jet nozzle (46). 

4. 

40 

PatentansprUche 

1. Wasseretrahl-Randbeschnoldostaiion (12) zum 
Bcschncidon eines Randes (54) einer wandernden 
Paplerbahn (14) In einer Papierhersteltungsma- 45 5. 
schine (10) die Folgendea aufweist: eine Wasser- 
strahlvorrichtung (28), die Ober der Barm (14) an- 
geordnet 1st, urn einen Wasserstrahl (48) fn Rich- 
tung elnes Auftreffpunktes (52)gegan die Bahn (14) 
zu richten, urn dioso Bahn (14) zu durchschneiden so 
und elnen von der Bahn (14) getrennten RandstreJ- 
fen(54) zu biiden, wobei der Wasserstrahl (48) wah- 
rend des Schneidans der Bahn (14) Abwaeserne- 
banprodukte blldet, 

elnen Auflagetlsch (76), der unter dem Wasser- « 
strahl (48) angeordnet ist und Ober den mlndestens 
ein Randabschnitt (77) der Bahn (14) wandert wo- 
boi der Auflagetlsch (78) eine Schneidestation (13) 



enthait, wobei die Schneidestation (13) eine gehar- 
tete Schneidoberflache (82) enthait, um dem 
Schngidon und Vsrschlelfc in Zusammenhang mlt 
dem auf die Schneidoberflache (82) schlaganden 
Papier (14) standzuhalten, wobei die Schneidesta- 
tion (13) eine Abwasseraufnahmeoffnung (84) ent- 
hait, die sfch von der Schneidoberflache (8$) dureh 
die Schneidestation (13) erstreckt und direkt unter 
dem Auftreffpunkt (52) des Wa«eretrahl6 (48) an- 
geordnet ist, die der Wasserstrahl (48) nach dem 
Durchschneiden der Bahn (14) passiort, 
eine unter der Schneidestation (13) angaordnote 
Vonlchtung (100) zum Erzeugen elnes Unter- 
drucks, die die Abwasseraufnahmeoffnung (84) 
umgibt und so ausgafuhrt ist, dass sie den Wasser- 
strahl (4B) und die Abwassemebenprodukte durch 
die Aufnahmeoffnung (84) saugt, um das Zurtksk- 
spritzen der Abwassemebsnprodukte zu venin- 
gem, und einen Schacht (56) zum Entfernen des 
Randstreifons, der getrennt und verechleden von 
der Unterdruckvorrichtung (100) Ist, wobei der 
Schacht (56) zum Entfernen des Randstrerfens ne- 
ben und nach dem Auflagetlsch (78) angeordnet ist, 
um den RandstrelJen (54) von der Bahn (14) weg 
zufuhren. 

Wasserstrahl-Randbeschneldestation (12) nach 
Anspruch 1 , des Weiteren gekonnzelchnot durch 
den Auflagetlsch (76), der elnen Keramikschuh mit 
dergehartetan Schneidoberflache (82) und der Ab- 
wasseraufnahmeoffnung (84) enth&lt. 

Wasserstrahl-Randbeschneidestatlon (12) nach 
Anspruch 1 Oder 2, des Weiteren gekennzelchnet 
durch die Unterdruckvorrichtung (100) mit einem 
Saugrohr(BB). das sich unter der Abwasseraufnah- 
medffnung (84) erstreckt. 

Wasserstrahl-Randbeschneldostation (12) nach ei- 
nem der Anspniche 1 bis 3, des Weiteren gekenn- 
zelchnet durch die Unterdruckvomchtung (100), 
die ein Vakuumgeneratorgarat (85, 87) aulwelst, 
das mit dem Saugrohr (88) in Verbindung steht. 

Wasserstrahl-Randbeschneldestation (12) nach 
Anspruch 3, des Weiteren gekennzelchnet durch 
die Schneldostation (13) mlt einer Kammer (80), in 
die Sich das Saugrohr (88) tcilwoiso erstreckt, um 
einen das Saugrohr (88) umgebonden auBeren Ka- 
nai (94) zu biiden, wobei die Kammer (90) einen 
Wasserelnlass (96) und einen Luftelnlass (98) ne- 
ben dergeharteten Schneidoberflache (B2) enthait, 
die die Etnfuhrung von Wasser und Luft in den das 
Saugrohr (88) umgebenden auBeren Kanal (94) ge- 
stanen, WObei die Schneidestation (13) des Weite- 
ren eine unter dem Saugrohr (88) und dem aufieren 
Kanal (94) angeordnete Mischzone (90) zum Mi- 
schen der Luft und des Wasser aus dem auGeren 
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Kanal (94) und der Abwaeaernebenprodukte bus 
dem Saugrohr (88) entha.lt. 

6. WassQrstrahl-RandbafichneJdast^Uon (12) nach 
Anspruch 5, des Weiteren gekennzeichnet durch 5 
die Umerdruckvorrlchtung (100), die ein vakuum- 
generatorgera't (65, 87) enthalt, das mlt dem unte- 
ren Endo dor Mischstation vorbundan 1st, um die 
Evakuierung von AbfallstofFan aus der Mischzone 
(90) durch ein Auslaearohr zu unteretutzen. w 

7. WasaerBtrahLRandbeschneidastation (12) nach 
Anspruch 5, dos Woitaron gekennzeichnet durch 
den Schacht (56) zum Entfernen des Randstrei- 
f ens, der an der AuBenkante dee Auf lagetiecha (78) 
angebracht ist, um don Randstroifan (54) von der 
Bahn (14) weg zu fuhren. 

8. Wassarstrahi-Randboschneldestation (12) nach el- 

n em der Anspruche 1 , 2 oder 3, des Wcitcnsn gc- 20 
kennzelchnet durch die Schneidestation (13), die 
ein Saugrohr (SB) enthalt, das sich von der Abwas- 
seraufnahmeoffnung (64) In eine Mischzone (90) 
erstreckt. wobei die Schneidestation (13) ein daa 
Saugrohr (88) umgebendee Rohr enthalt, um einen as 
das Saugrohr (68) umgebenden auGeren Kanal 
(94) zu btkten, wobei dic3C3 Rohr einen Luftcinlass 
(98) und einen Wasserelnlass (96) enthalt, wobei 
die Unterdruckvorrichtung (100) zu Jedam der Luft- 
und Wassereinlaase (96, 96) gehorige ventilreglor 30 
enthalt, die die Lutt- und Wasserslromung In die 
Mischzone (90) regain, wobei die Luft und daa Was- 
eer, die in die Mischzone (90) stroma n, sich mit den 
Abwassamebenprodukten aus dem Saugrohr (B6) 
mischen, um einen Abfatlstoff zubildan, der aus der 3S 
Mischzone (90) evakuiert warden kann. 

9. Wasserstrahi-Randba^chneldeetatlon (12) nach en 
nem der Anapruehe 1 bis B, des Weitsren gakenn- 
zelchnet durch den Wasserstrahl (46). der reiativ 40 
zu einer durch don Auftreffpunkt (52) verlaufenden 
Achse (61) untereinem Wlnkel und zur Ebene dar 
Bahn (14) aenkrecht vertauft 

10. Wasseratrahl-ftandbeschneidestatlon (12) nach 
Anspruch 9 # des Weiteren gekennzeichnet durch 
den Wasaerstrahl (4B), dor auBordem unter einem 
Winkel zur AuBenkante der wandemdon Bahn (14) 
geneigtverlauft 

so 

11. Wassarstrahl-Randbeschneidestarion (12) nach 
Anspruch 10, des Weitaren gekennzeichnet 
durch die Abwaaaeraufnahmeoffnung (84) mlt aU 
ner Achse, die auf eine Achse auagerichtet 1st, ent- 
lang der dar Wasserstrahl (48) austritt. 9$ 

12. Waaaeratrahl'Randbaschnaldestation (12) nach 
Anspruch 1 , des Weitaren dadurch gekennzeleh- 
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net, daas dia Bahn (14) aus Papier vor dem Elntrltt 
in die Seschnoidostation (12) besehichtet wird. 

13. Wasserstrahl-Randbeschneidestation (12) nach ei- 
nem der An&prGche 1 ble 3, dee Weitaren gekenn- 
zelchnat durch die Abwaeseraufnahmeoffnting 
(84), die in einem vorgogebonen Abstand vor einem 
stromabwartigen Ende der Schneidestation (13) 
angeordnet 1st, um d leAn earn mlung von Abwasser- 
nebenproduktcn auf der gehartoten Oberflache dor 
Schneidestation (13) nach der Abwas&eraufnalv 
meoffnung (84) zu verringern. 

14. Wasserstrahl-Randbeschneldestatlon (12) nach 
Anapruch 13 f des Weiteren dadurch gekenn- 
zeichnet. daee der vorgegebene Abstand Im Be- 
relch von 5 bis 50 mm fiegt. 

15. Wasseratrahl-Randbeschneidestfltion (12) nach ei- 
nem der Anspruche 1 bis 8. dee Weiteren gekenn- 
zeichnet durch dia Abwassaraufnahmeoffnung 
(84) mlt elner vorgegebenen Tiefe, die es gestattet, 
oin wirksamas Vakuum durch dia Abwasserauf- 
nahmeormung (84) anzulegcn, um Abwasscmc- 
bonprodukto wirksam durch dia Qffnung aufzuneh- 
men, wodurch daa zum Zuruckspritzen zur Verfu- 
gung stehande Vofumen der Abwaseernebenpro- 
dukte verringert wird. 

16. Wassarstraht-Randbeschneidestation (12) nach ei- 
nem der Anspruch a 1 bis 8 und das Weiteren ge- 
kennzeichnet durch die gehartete Oberflache 
(82), die einen Ausechnltt (83) unter der geharteten 
Oberflache (82) neben dar Abwassoraufnahmooff- 
nung (84) enthalt, um die voigegebene Tiefe zu re- 
geln. 

17. Wasaerstrahl- Randbeschnaidestatlen (12) nach 
Anspruch 15, des Weiteren dadurch gekenn- 
zeichnet, class die vorgegabene "Hate zwlschen 
ca. 2 und 4 mm liegt. 

18. Wasserstrahl-Randbeschneideatatbn (12) nach ei- 
nem der Ansprucho 1 bis 8, des Weiteren gekenn- 
zeichnet durch den Auflagdtisch (78) mit etner 
langlichan geschlltztan dffnung (1 30), die sich von 
der Schneidestation (13) in stromabwartiger Rich- 
tung der Wanderung dea Bandes (14) erstrcckt, 
Ober die die Rander der Bahn (14) und der Rand- 
elreilen (54) nicht auf I legend wandem. 

19. Wasseratrahl-Randbeschneldestatlon (12) nach ei- 
nem der Anspruche 1 bis 8 und 18, des Woitoron 
gekennzeichnet durch den Auflagetiach (78), der 
eine ertte Plattform (126) enthalt, die sich um die 
und stromabwarts von der Schneidestation (13) er- 
strcckt, um die wandornde Bahn (1 4) zu tragen, und 
eine zwelte Plattform (126), die sich stromabwarts 
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von der Schneidestation (13) erstreckt, wobei die 
zweite Platform (12B) in dor gleichon Htiho wie dig 
erste Plaltfonm (126) beginnt und sich nach unten 
unter die erate Plattform (126) in Wanderungsrich- 
tung der Bahn (1 4) krOmmt, wobel die zweite Piatt- 
form (128) den von dor Bahn (14) getrennten Rand- 
3trerfen (54) tragt und die erste Platform (126) an- 
gehoben und seltllch von der zweiten Plattform 
(128) durch die langllche geschlltztefimnung (130) 
getrennt 1st. 

20. Wasserstrahl-Randbeschneidestation (12) nach el- 
hern tier Ansprucho 1 bis B und 18, des Welteren 
gekennzelchnet durch das gehartete Material der 
Schneldestatlon (13), das In elner angehobenen 
Weise uber dem Auflagetisch (78) angeordnet let, 
woboi der Auflagetisch (78) eine erste Plattform 
(126) enthalt, die sich stromabwfirts von der 
Schneldestatlon (13) unter das angehobenegeha> 
tote Material erstreckr, urn die wandernde Bahn 
(14) Zu tragen, und elno zweite Plattform (128), die 
sichstromabwfirtsvon der Schneldestatlon (13) er- 
streckt und niedriger angeordnet ist aJs dia erste 
Plattform (126). wobel die den Randstrelfen (54) 
tragende zweite Plattform (158) von der Bahn (14) 
getrennt und dia erste Plattform (1£B) angehoben 
und seltllch von der zwelten Plattform (128) durch 
die Ifingliche geschlltzte Gffnung (130) getrennt 1st. 

21. Wassarstrahl-Randbesehneidastation (12) nach 
Anspruch 1 , boi der die Station mil der Waseer- 
strahlvorrichtung (28) eine Duse (46) hat, die in ei- 
ner beabstandeten Bezlebung 2ur Ebene der Bahn 
(14) angeordnet Ist, um don Wasserstrahl (48) ent* 
lang elner Achse des Wasserstrahfs (48) in Rich- 
tung dee AuftrefTpunkts (52) gegen die Bahn (14) 
au&zusenden, und des Welteren gekennzelchnet 
durch gle Achse des Wasserstrahls (48). die elne 
ersta Ausrichtung hat, die um olnen ersten vorge* 
gebensn Winkel (62) relatrv zu einer senkrechten 
Achse (61) vercetzt let, die slch im rechten Winkel 
aus der Ebena der Bahn (1 4) vom Auftreffpu nkt (52) 
auf eine seiche Weise erstreckt, dass die erste Aus- 
richtung des Wasserstrahls (48) den Wasserctrahl 
(48) In eine erste Rlchtung rotatrv zur Wanderung 
der Bahn (14) lenkt, um Bin Zuruckspritzen der Ab- 
wasBernebonprodukto auf die Duee 2U verringern, 
und die Achse des Wasserstrahls, die eine zwatte 
Auerichtung hat, die um einen 2weiten vorgegebe- 
nan Winkel (58) im Bereich von 5° bis 135* um die 
senkrechte Achse (61) von elnor parallel zur Rlch- 
tung der Wanderung der Bahn (14) durch den Auf- 
treffpunkt (52) veriaufenden Unie gedreht ist, wo- 
durch der Wasserstrahl (4B) in Richtung des Rand- 
strelfena (54) gelenkt wird, wodurch Abwasseme* 
benprodukte veranlasst werden, sich In Richtung 
des Randstreifens (54) und wag von der Bahn (14) 
2u bewegon, um ein ZurQckepritten auf die DQse 
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und die Bahn (14) Zu verringern. 

22. Waeserstrahl-Randbeschneldernach Anspruch 21 , 
des Welteren dadurch gekennzelchnet, dees die 

s orsto Richtung eine Richtung ist, die aus elner 
Gruppe besLehend aus einer stromabwartigen 
Richtung der Wanderung der Bahn (14) und einer 
stramaufwartigen Richtung der Wanderung der 
Bahn (14) gewahlt wird. 

to 

23. Wasserstrahl-Randbeschneldestatlon (12) nach 
Anspruch 21, des Welteren dadurch gekenn- 
zelchnet dass der erste vorgegebene Winkel (62) 
im Berelch von 5* bis 45" ijegt. 

15 

24. Wasserstrahl-Randbeschneidestation (12) nach 
Anspruch 21, des Welteren dadurch gekenn- 
zelchnet dass der orsto vorgegebene Winkel (62) 
etwa 22° botragt. 

20 

25* Wa$serstrahl-Randbe$chneldestatlon (12) nach 
Anspruch 23. des Weiteren dadurch gekenn- 
zelchnet das* der zweite vorgegebene WJnkel 
(58) Im Berelch von 5° bis 89° liegt und der Was- 
25 eerstraht (48) in stromabwartiger Richtung gerichtet 
Ist. 

26. WasserstrahhRandbeschneidestation (12) nach 
Anspruch 23, des Weiteren dadurch gekenn* 
so zelchnet dass der zweite vorgegebene Winkel 
(5$) im Berelch von S1 • ble 1 35* llegt und der Was- 
serstrahl (48) in stromaufwartlger Richtung gerlch- 
tetist. 

3s 27. Wasserstrahl-Randbeschneidestation (12) nach 
Anspruch 24, des Welteren dadurch gekenn- 
zelchnet dass dar zweite vorgegobene Winkel 
(SB) ca. 30° betragt 

40 28. WasserstraM-Randbaschneldestation (12) nach 
Anspruch 21. des Weiteren dadurch gekenn- 
zelchnet dass dte DQse (46) Innerhalb elnes vor- 
gegebenen Abstands von der wandernden Bahn 
(14) gehalten wlrd T um elnen lamlnaren Wasser- 

45 strahl zum Schneiden dieser Bahn (1 4) aufrechtzu- 
erhalten. 

29, Wasserstrahl-Randbeschneldestatlon (12) nach 
Anspruch 28, des Welteren dadurch gekenn- 

50 zelchnet dass der vorgegebene Abstand etwa 1 2 
mm zur Bahn (14) betragt. 

30. Wasserstrahl'Randbeschnoidestation (12) nach 
Anspruch 21 , des Welteren durch eine Hilfslufiduse 

& (75) gekennzelchnet die In der Nachbarschaftdes 
Waeseretrahfe (4B) angeordnet Ist. um einen Luft- 
strom nach unten und in Richtung des Randes der 
wandernden Bahn (14) zu richton. damitder Rand- 
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straiten (54) von dor wandernden Bahn (14) weg 
bewegt wird, und um des Weiteren Abwasserne- 
benprodukte von der wandomden Barm (14) und 
der DQsa (46) dee Wasseretrahb weg zu bewegen. 



Revendicatlons 4. 

1 . Dispositif de rognage de bord a jet d'eau (1 2) des- 
tine a rogner un bord (54) d'une bande do papier io 
(14) en doplacement dans une machine de fabrica- 
tion de papier (10), comprenant un dispositif a Jet 
d'eau (23) supports au-dessus da ladito bande (14) 

afin de dinger un Jet d'eau (48) vers un point trim- 5. 
pact (52) contra ladite bande (1 4) de manlere a de- is 
couper ladite bande (14) at a former une chute de 
bord (54) separee do ladite bande (14), (edit jet 
d'eau (48)formant des sou a -produ its d'effluent lors- 
qu'H coupe ladite bande (14), una table do support 
(7B) posltionnee au-dessous dudit jet d'eau (48) et so 
au-dessus do iaquelte au moins une partie de bord 
(77) de ladite bande (14) so deplace, ladite table de 
support (78) comportant un dispositif do decoupe 

(13) . 

ledit dispositif de decoupe (13) comprenant & 
une surface da coupe durcie (82) afin de register a 
ia de* coupe et a I 'us u re associees au papier (14) 
frappant ladite surface de coupe (82), 
Jedit dispositif do decoupe (13) comprenant una 
ouvorture de reception d'effluent (64) s'etendant a 30 
partlr da la surface de coupe (82) a travers le dis- 
positif de decoupe (1 3) et positionnee diractemont 8. 
au-deesous du point d'impact (52) dudit jet cfeau 
(48) par laquelle passe lodit jot d'eau (48) apres 
avoir decoupe a travers ladite banda (1 4), 35 

un dispositif (100) mantd au-dessous du dis- 
positif de decoupe (13) alin decreer une depression 
et entourant I'ouvorture de recaption d'effluent (84), 
adapt* pour aspirer ledit jet d'eau (48) et lasdita 
sous-prodults d'effluent a travers ladite ouverture 40 
do reception (84) de manlere a redulre tea ecla- 7. 
boussures de sous-prod nits d'effluent, et 

une goulotte d'elimirtation de chute (56) sepa- 
roe et dietlncte par rapport audit dispositif do rnlse 
en depression (1 00), ladite goulotte rfelimi nation de 
chute (56) etant posltionnee da maniere adjacenie 
et en aval de ladite table de support (78) afin de 
guider ladite chute de bord (54) a I'ecarr de la bande 8. 

(14) . 

50 

2. Disposer de rognaga de bord a jet d'eau (1 2) selon 
la revendlcation 1 , caracterlse, en outre, par le 
fait que ladite table de support (78) camp rend un 
sabot en ceramique presentant ladite surface de 
coupe durcie (82) et ladrta ouverture de reception ss 
d'effluent (84), 

3. Dispositif do rognage de bord a Jet d'eau (1 2) selon 
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la revindication 1 ou 2, carecteritte, en outre, par 
te fait que lodit dispositif de mise en depression 
(100) comprend un tube d'aspiration (66) s'eten- 
dant au-dessous de i'ouverture de reception d'ef- 
fluent (84). 

Dispositif do rognage de bord a jet d'eau (12) selon 
I'une quefconque des revendications 1 a 3, carac- 
terisc, en outre, par le fait que ledit dispositif de 
mise en depression (1 00) comprend un dispositif do 
production de vide (85, 87) en communication avec 
ledit Lube d'aspiration (88). 

Dispositif de rognage de bord a jet d'eau (12) selon 
ia revandication 3, ceracterlse, en outre, par le 
fait que lodit dispositif da decoupe (13) comprend 
une chambre (90) dans laquello lodit tubo d'aspira- 
tion (88) s'etend partiellement afin de definir un pas- 
sage externa (94) entourant ledil tube d'aspiration 
(BB), ladite chambro (90) comprenant una entree 
d'eau (96) et une entree d'air (96) de manlere adja- 
cento a la surface do coupe durcie (82) qui permet- 
tent ('introduction d'eau et d'air dans ledit passage 
oxtorno (94) entourant le tube d'aspiration (88), ledit 
dispositif de decoupe (13) comprenant, en outre, 
une zone de melange (90) sit uoa au-dessous du tu- 
be d'aspiration (88) et du passage externe (94) afin 
de melanger I'alr et I'eau sortant du passage exter- 
ne (94) et las sous-produits d'effluent a partlr dudit 
tube d'aspiration (88). 

Dispositif de rognage de bord a jet d'eau (12) 3elon 
la revondication 5, ear&eterlae, en outre, par le 
fart que ledit dispositif de mfse en depression (1 00) 
comprend un dispositif de production de vide (85, 
87) raccorde a I'exlre mite inrerieure dudit dispositif 
da melange afin de faciliter i'evacuatlon de dechets 
a partir de ladite zone de melange (90) a travors un 
conduit de sortie. 

Dispositif do rognage de bord a Jet d'eau (12) selon 
la revendlcation 5, characterise, en outre, par le 
felt que ladite goulotte d'elimination de chute (56) 
est flxee sur le bord externe de ia table de support 
(78) afin de guld&r ladite chute de bord (54) a I'eeart 
de la bande (14). 

Dispositif do rognage de bord a jet d'eau (12) selon 
Tune quelconque des revendications 1 , 2 ou 3, ca- 
racterlse. en outre, per le fait que le dispositif de 
decoupe (13) comprend un tube d'aspiration (88) 
S'etendant a partir de I'ouverture da reception (84) 
dans une zone de me 1 tango (90) , le dispositif de de- 
coupe (13) comprend un conduit entourant le tube 
d'aspiration (8S) afin de former un passage externe 
(94) entourant ledit tube d'aspiration (88), ledit con^ 
duit comprend una entree d'air (98) at une entree 
d'eau (96), (edit dispositif de mlee en depression 
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(1 00) comprend des regulateurs a vanna assodss 
a ctiacune dosdltas entries d'alr et d'aau {98, 96) 
qui nSgulgnt le d£blt de I'alr et de i'eau dans ladite 
zone de melange (90), I'alret I'eau drculant dans la 
zone de melange (90) so melangaant avac lee s 
sous-prodults d'effluent sortantdu tubed'aspiration 
(88) afln de former un dechet qui peut etre evacue 
a hors de ladite zona de melange (90). 

9. Dispositif de rognage de bord a Jet d'eau (1 2) seion 
Tune quelconque des revendicatfons 1 a 8, carac* 
terlae, en outre, par le fait que le Jet d'eau (48) esl 
i ncfine par rapport a un axe (61 ) passant par le point 
d'impact (52) et normal a un plan de la bande (14), 

10. Dispositif de rognage de bord a jet d'eau (12) salon 
la mvondication 9, caracter tee. en outre, par le 
fait que le jat cfeau (48) est, en outre. Incline vers 
le bord externa de la bande (14) en defacement. 

11. Disposltif do rognage de bord a Jet d'eau (12) selon 
la revendication 10, caracterlse, en outre, per le 
fait que rouverture de reception d'effluent (84) pre- 
sente un axe aligns avec un axe le long duquel ie 
jet d'eau (46) est emis. 

12. Disposltif de rognage de bord a Jet d'eau (12) selon 
la revendication 1 , caracterlse, en outre, par la 
felt que la bande (14) de papier re^oit un revete- 
mont avant d'entrer dans le disposltlf de rognage 
(12) 

13. Disposltif de rognage de bord a jet d'eau (1 2) salon 
rune quelconque des revendications 1 a 3, cerac- 
terlse, en outre, par le fait que rouverture da re- 
ception d'effluent (84) est eltuee a une distance pre- 
determlnee en amont d'une extremite* aval du dis* 
posltif de decoupe (13) afin de redulre i'accumula- 
tton de sous-produlta d'effluent sur la surface durcie 
du disposltif de decoupe (1 3) on aval de rouverture 
de reception d'effluent (84). 

14. Disposltif de rognage de bord a jet d'Bau (12) salon 
la revendication 13, caracterls6, en outre, par le 
fait que ladlte distance preddtermlnea est comprise 
dans la plage de 5 a 50 mm. 

1 5. Disposltlf de rognage de bord a jet d'eau (1 2) selon 
Tune quelconque des revendlcatlons 1 a 8, carac- 
terlse, en outre t par le fait que ladlte ouverture de 
reception d'effluent (84) presonta une profondeur 
predetermines permettant une mlse en depression 
efticaca a travere ladite ouverture de reception d'ef- 
fluent (84) afin d'accepter de rnanlere efflcace des 
sous-produits d'effluent a travere rouverture, redui- 
sent le volume de sous-produits d'effluent pouvant 
crier des eclaboussuras. 



16. Disposltif de rognage de bord a jet d'aau (12) seion 
Tune quelconque des revendications 1 a 8 et 15, 
caracterlse. en outre, par le fart que ladite surface 
durcie (82) comprend une decoupe (83) au-des- 
sous de Ja surface durcie (82), de mani&re adjacen- 
te a rouverture de reception d'effluent (84), afin de 
commander la profondeur predeterminee. 

17. Disposltif de rognage da bord a jot d'eau (12) salon 
]a revendication 15, caract£rlse, en outre, par le 
fait que ladite profondeur predeterminee ost com- 
prise entre 2 et 4 mm. 

18. Dispositif de rognage de bord a jet d'eau (1 2) selon 
rune quelconque des revendications 1 a 8, carac- 
torlse, en outre, par le fait que ladite table de sup- 
port (7B) oomprand une ouverture en fente allongee 
(130) s'etendant a partir du disposltif de decoupe 

(13) dans la direction aval du trajat de ladite bande 

(14) au-dessus de laquelle les bords de la bande 
(14) et la chute de bord (54) sa deplacent de rna- 
nlere non supportee. 

19. Disposltlf de rognage de bord a jot tfoau (12) selon 
I'une quelconque des revendications 1 a 8 et 18, 
caraeterlse, en outre, par le fait que ladite table 
de support (78) comprend une premiere plate-for- 
me (1 26) s'eie ndant autourdu dispositif de decoupe 
(13), et an aval de celui-cl, afin de supporter la ban- 
da (1 4) en displacement et une second© plate-forme 
(128) s'etondent en aval par rapport audit dispositif 
de decoupe (13), ladite seconds plate-forma (128) 
commencant a la meme hauteur que la premiere 
plate-forme (1 26) ct s'incurvant vers le bas au-des- 
sous de (a premiere plate-forme (126) dans la di- 
rection du deplacement de la bande (14), ladlte se- 
cond© plate-forme (1 28) supportant ladlte chute de 
bord (54) separee de ladite bande (1 4), et ladito pre- 
miere plate-forme (126) etant surelev6e et separee 
lateralement par rapport a ladito soconde plats-for- 
me (128) par ladlte ouverture en fente allongee 

(130). 

20. Dispositif de rognage de bord a Jet d'eau (12) selon 
I'une quelconque des revendications 1 a 8 et 18, 
caracterlee, en o utre, par le fait que ledlt materlau 
durti dudit dispositif de decoupe (13) est sapporte 
d'une rnanlere surelevee au-dessus de ladite table 
de support (73), ladlte table de support (78) com- 
pranant una premiere plate-forme (126) s'etendant 
en aval par rapport au dispositif do decoupe (13) 
au-dessous du materlau dure! sureleve afin de sup- 
porter la bande (14) en depfacement et une socon- 
de plate-forme (128) s'etendant en aval par rapport 
audit dispositif de decoupe (13) et posltlonnee a un 
niveau inferieur a colui de la premiere plate-forme 
(126), ladite seconds plate-forme (128) supportant 
ladlte chute de bord (54) separee de ladite bande 
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(14), et ladite premiere plate-forme (126) etBnt su- 
retevee ex &6paree later element par rapport a lad lie 
aeconde plate-forme (128) pgr ladite ouverture en 
fente allongee. 

21 . Dispositif da rognage de bord a Jet d'eau (1 Z) salon 
la revendication 1 , dans loquel ledit dispositif com- 
prend le dispositif h jet d'eau (28) presentant un in- 
jacteur (46) supports en relation ©spaces par rap- 
port au plan de la bande (14) afin d'omettro le jet 
d'eau (48) la long d'un axe du jet d'eau (48) orients 
vars le point d'impact (52) centre ladite bande (14) 
el estj en outre, caracterlse par le fart que: 

(edit axe du jot d'eau (48) presents une preime- 
ro orientation decaiea d'un premier angle pre- 
determine (62) par rapport a un axe norma] (61 ) 
attendant a angle droit du plan de ta bande 
(14) a partlr dudlt point d'impact (52) de telle 
sorte quo la premiere orientation dudlt jet d'eau 
(48) dfrige le jet cfeau (48) dans une premiere 
direction par rapport au trajet de la bande (14) 
afin de reduire les eclaboussures desous-pro- 
duits d'etfluent sur led ft injseteur, et 
I edit axe de jet d'eau presento una s aeon da 
orientation toumee d'un second angle prede- 
termine (58) dans la plage de 5° a 135° autour 
dudit axe normal (61) par rapport a une ligne 
3'etondant parallelement a la direction du trajet 
de la boude (14) passant par le point d'impact 
(52), de telle sorte que I edit Jet d'eau (48) est 
dirige vers la chute de bord (54) provoquant le 
deplacement des sous-produtts d'effluem vare 
ladite chute de bord (54) et a I'acart de ladite 
bande (14) afin de reduire lee eclaboussures 
sur ledit injactaur at ladite bande (14), 

22. Dispositif de reglage de bord a jet d'eau selon la 
revendication 21 , carsctartse, en outre, par le fait 
que ladite premiere direction est una direction se- 
lectionnee a, partfr du groupe constltue par une di- 
rection Vers I'aval du trajet de la bande (14) et une 
direction vers I'amont du trajet da la bande (14). 

23. Dispositif da rognage de bord a jet d'eau (12) selon 
la revendication 21, car*ct»rl*e, en outre, par le 
fait que le premier angle predetermine (62) est 
comprls dans la plage de 5" a 45", 
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(48) est dirige vers Paval. 

26. Dispositif de rognage de bora a jet d'eau (12) seion 
la revendicatfon 23, caracterlse. en outre, par le 
fait que ledit second angle predetermine (58) est 
compris dans la ptage de 91° a 135° Bt le jet d'eau 
(48) eat dlrig6 vera Pamont. 

27. Dispositif de rognage de bord a jet d'eau (12) selon 
la revendication 24, caracterlse, en outre, par le 
fait que le second angle pr6d6tarmln6 (58) est 6 gal 
a 30* environ. 

28. Dispositif de rognage do bord a jet d'eau (12) salon 
la revendication 21 , caracterlse, en outre, par le 
fart que I'lnjecteur (46) est maintenu a une distance 
predeterminee par rapport a la bande (14) en de- 
placement alin da malntenlr un Jet d'eau Jaminairo 
de maniero a coupar ladite bande (14). 

29. Dispositif de rognage de bord a Jet d'eau (12) selon 
la revendication 28, caracterlse, en outre, par ie 
fait que ladite distance predate rminaa est egale a 
12 mm environ par rapport a ladite bande (14). 

30. Dispositif de rognagB de bord a. jet d'eau (12) selon 
la revendication 21 , caracterlse, en outre, par un 
injectour d'air auxiliaire (75) position na a proximo 
du jet d'eau (48) afin de dinger un cou rant d'alr vers 
i'aval et vers un bord de la bande (14) en deplace- 
ment afin de depfacer la chute de bord (54) a I'ecart 
de la bande (14) en deplacement et, an outre, alin 
d'orionter les soufi-produiLa cfeffluent a I'ecart de la 
bande (14) en deplacement et de rmjecteur (46) de 
jet d'eau. 
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24. Dispositif de rognage de bord a Jet d'eau (1 2) salon 
(a revendication 21 , caracterlse, en outre, par le 
fait que ledit premier angle predetermine (62) est 
egal a 22° environ. 
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25. Dispositif de rognage de bord a Jet d'eau (12) selon 
la revendication 23, earacterlBe, an outre, par le 
fait que ledit second angle predetermine (58) est 
comprls dans la plage dc 5 s a 89* et le Jet d'eau 



$3 



15 

PAGE 19/28 * RCVD AT 2/9/2004 2:01 :41 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1i2 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):10-08 



FEB 09 2004 13:17 FR KC LEGAL DEPT 



920 721 0279 TO 917038729306 P. 20/28 



EP 0870 583 B1 




16 



PAGE 20/28 * RCVD AT 2/9/2004 2:01:41 PM [Eastern Standard Time] * SVR: USPTO-EFXRF-1) 2 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):10«08 



FEB 09 2004 13=17 FR KC LEGAL DEPT 920 721 0279 TO 917038729306 P. 21/28 



EP 0 070 583 B1 




17 



PAGE 21/28 * RCVD AT 2/9/2004 2:01:41 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1i2 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):10-08 



FEB 09 2004 13:17 FR KC LEGAL DEPT 920 721 0279 TO 917038729306 P. 22/28 



EP 0870 S83 B1 




18 



PAGE 22/28 1 RCVD AT 21912004 2:01:41 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 • DN1S:8729306 * CSID:920 721 0279' DURATION (mm-ss):10-08 



FEB 09 2004 13=17 FR KC LEGPL DEPT 920 721 0279 TO 917038729306 P. 23/28 



EP0B70 583 B1 




19 



PAGE 23/2! * RCVD AT 2/9/2004 2:01:41 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-1/2 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):10-08 



FEB 09 2004 13:17 FR KC LEGAL DEPT 920 721 0279 TO 91703B729306 P. 24/28 



EP 0 870 583 B1 




20 



PAGE 24/2! * RCVD AT 2/9)2004 2:01:41 PM [Eastern Standard Time] * SVR: USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):10-08 



